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of mutual kinetic energy. In the case of the mutual induction of two circuits we have an instance in point and the equations of motion of the two circuits are interdependent and cannot be separated.
We shall assume such exceptional cases excluded where they tvould invalidate our arguments.
(2) The potential energy takes the form
(48)                                 VA + VAB + VB H___
where VA is the potential energy located in A, VAB the mutual potential energy of A and B.
Taking g>A) %B, . . . to be types of the coordinates of the parts A, B, . . ., then in any change
2T7
(49)
is the increase in the potential energy of A} and is a complete differential, VA being a function of the coordinates qA.
(50)
is the external work  done  by  the body  against  the  external forces which are given by the type
In the case of two bodies in contact the actions and reactions are equal and opposite ; and in any motion the displacements of their points of application are equal. In such cases as this the works done on the bodies are equal and opposite so that
3V                  3V
(52)
In other cases as where actions at a distance occur
3V                  3V
(52a)
gives the increase of mutual potential energy of the two A, J3 bodies, and this is equal to the algebraic sum of the works done by the bodies.
This mutual potential energy may be regarded as located in the medium by which the forces are transmitted from one body to the other. With this assumption all energy may be regarded as located either in separate bodies or in the ether.
By the intrinsic energy of the body A is meant only the kinetic and potential energy located in A, that is UA, where
(53)                         UA-TA+VA-epends oh the position -and velocity coordinates of A and not on those of the other parts J5; C> . . . This not necessarily true in dealing with electric phenomena, where we may have to take accountum, taking #r, yr, $r to be the coordinates of a grain and |r, <rjr, £r the corresponding impulse coordinates, the expressions for the energy must assume the forms
